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(54) POSITION MEASUREMENT METHOD AND POSmON MEASUREMENT SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To measure a raster shape 
of a video display device placed easily with high 
accuracy. 

SOLUTION: Measurement points 3a, 3b t 3c are decided 
on a video display device A and coordinates (X3a, Y3a, 
Z3a), (X3b, Y3b, Z3b), and (X3c, Y3c, Z3c) in the XYZ 
coordinate system are calculated. Coordinates (u3a, 
v3a), (u3b, v3b), and (u3c, v3c) of the image at each 
measurement point projected on a UV plane is 
converted into coordinates (x3a t y3a), (x3b, y3b), and 
(x3c, y3c) on an ideal plane xy. A map function from the 
coordinate system XYZ into the coordinate system xy is 
generated by using the coordinates (x3a, y3a), (x3b, y3b), 
and (x3c, y3c), a distance (calculated in advance) from 
the ideal plane xy to a lens principle point F and the 
coordinates (X3a, Y3a, Z3a), (X3b, Y3b, Z3b), and (X3c, 
Y3c, Z3c) at each measurement point. An inverse map 
function from the coordinate system xy into the 
coordinate system XYZ is generated by using the map 

function and design information of the video display device A. A raster image of the video 
display device A projected on the ideal plane xy via the uv plane is inversely mapped onto 
coordinate system XY by using the inverse map function. 
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(6) #5B¥ 1 0-2 1 5467 

10 

*«Wft*atS(H7#IH). fit, *BlEWIfc(& 

Vj.),Cu Jb , v Jb ),(u 3e ,v, c )4, ^ti^eti. i£3c2 
;^M^xyiC:teW£J^r-£(x 3B ,y 3a ),(x 3b , 
yjb) 1 Cx J « f y 3e )tcffi«*jft-r&cH7#^)o *l 
cn^cDHS^-^Cx,. ,y,.),(x Jb ,y 3 >),(x 

io It^iL /c^f ^ SI^x Y z mitCTfk-fJ: 
a ,3 b ,3 c£StHPffi£XY¥ 
ffi. *f ft#l*J<Ci4BT £ 2 OCDa«5£j£ 3 b , 3 c 
^700**0"^ ±TKffi»T*2 , o©«5e 
,£3 a ,3 b^*£^^CC^f^H^Y#<t^^>^(D 
■C**. fit, f^y^'J 1 6te«tt3ftTl>*BMft 

CcteWS&»J5£j£3 a,3b,3 c £ (X 3a , Y 

3« , Z 3b ) , (X 3 b , Y 3b , Z 36 ) , CX 3 c , Y 3 c ,Z 3t D^IJtii"^ 

20 [0 03 9] fOT, #^ffi«*XYZCC*jWS£»J 
5&S3 a ,3 b ,3 c CDJ^UlT 5 - * (X 3 . ,Y 3 „ .Z.O.CX 

3b ,Y 3b f z 3b ),cx 3c ,y 3c ,z 3c )<b, m& 2 'Xj£%mm 

3b ,y 3 b),(x 3c ,y 3 c)<*:, firfflfflrSHiL,Tfcl>/cie« 

y z ^6fli:£ 2 ;*7c««» x y^owmmmc^&tix 

l>&6o©5fe*n<D;^y-£X 0 ,Y« .Z, ,cr t & ,r<£>fil 

-eti-en, &8!5E*3 a ,3 b ,3 conf-^cx,, , 

30 Y 3 . ,Z 3a ) 1 (X 3b> Y3b.Z 3b ) l (X 3c ,Y 3C ,Z, e )i. & 
»JJ&£3 a,3b,3c CCjftjCST SJHSttBOffi«^- £ 
(X3,,y 3 .),(x Jbl y 3b ),(x 3c .yjcWAL, 60 

-^X 0f Y 0> Z 0l o:,/S ir (Dffl€:#at-^ o Ctt 
(a,/3 >r )«, #7^0«^XYZfC#^£3;fc7ca« 
^ x y z (IX 2 ^tcIM x y <!; . x y^Plico&ij&z 

^^^^^XYZC^YWrM^CDlDieft-C*^, 
40 r». ^f^ffilBRXYZOZHHOOiKftrii. 
S/c. (X 0i Y B> Z.)«. ^f-/iSSXYZ(cte^5 
SHKSR 1 2 cDffiM; U >X 1 2 a Oi^SFO 3 5XtcB« 

[0040] 
* [«4] 



a, x(X - XQ>fa«(Y - Y Q )+ax3(Z - Zo) 
a 8 i(X - Xo)+a 8 20 r -Yo)+a sa <Z - Z„) 



[0 04 1 ] 



[»5] 



11 



(7) 



a 2 i(X-Xo)+a22(Y-Y 0 )+a»d(Z-Zo) 
a3i(X-XQ)+a3a(Y-Y 0 )+aB8(Z-Zo) 



[0 04 2HSU a M «, ^C*«Cj:0*3ti*lsBEtT * [0 043] 



R= 



an aia aw 
am ass a 33 
a^i a 32 aaa 



[»6] 



*Sfrj¥ i o 
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2 15 4 6 7 



1 0 0 
0 cos o —sill a 
0 sin a cos a 



cos p 
0 

-sin p 



0 
1 

o 



sin fi 
0 

cos p 



cos y 
sin y 
0 



—sin y 

cos y 
0 



^6 



[0044]^ MK9m&<D»*i9*l,X*fr=mm 
7, »9, Kl 0t«fflUr. SKAxi ,Ay< 5* 



^OT^rnP ,Q#fi>h£fc£J:5K:>'^y--*X 0 ,Y, , 

[0 045] 
HK7] 



ai i(Xi - X 0 )+ a t2 (Yi- Y 0 )+ai 3 <Zi - Z 0 ) 
xi=g — — — — — — — — — — h^Xi 



[0 04 6 ] 



y>=g 



a 3 i<Xi-Xo)+a3a(Yi-Yo)+a3 3 (Zi-Zo) 

★ ★ ms] 

a 2 t(Xi- Xo)+ a 2 2(Yi — Yo)+a2s(Zi - Zo) 
a 31 (Xi-Xo)+a3 2 (Yi-Yo)+a8a(Zi-Zo) 



4*7 



•»8 



[0 047] 
[«9] 

[0 048] 
[«1 0] 

[0 049]^!, 1 4CCSa3tl"Cl^ 

1 ) ,N(m ( n)CD^figcr>ia^2^7cffiS^u v 

{ctettiffia-r-^cux! ,v ia ) cu. n ,v Bn )£fr 

WU Cti6h*^h(l,l), NCm,n)0SSf- 

*(u A1 ,v n ) ,(u nn ,v on )£ k ffitHM-C&MLX 

RxylCtettZmmf-ZCXii , y,i) (x.„ ,y 

fir, «/j\n*ffi*ffl^r, s 

*MB<DF» h<D^M^»W-r^ftlS8 0 a ,8 0 b,8 

o c ,8 o d^mar & 0 

[0 0501 J/C, B9fc^TJ:9«: % it3S2^7cJ^S 
*xy^6*f^I8*XYZK, &F* hN(l , 
1), Ncm.n)*^*-*-*. BP*3, W^'J 1 



6 (c«m mmm^m^Acommmcm^ » 

t, K«^7n«SA(D^^^>S2C)/^^2 aCD^E 
30 ^ IS^X Y Z (C W SISf - ^ l:tr 

mv&mmf cx,Y.z)<t ot^st** fit, kmc 

7hN(l , 1) NCm.n^^r-^Cx^ , 

yn)......(x. B ,y.«)<b*ffli>r, $*4&0^5*» 

j&F* hN(l ,1) ,N(m,n)i?:»m« 

ACD^^^>^2CD/^;U2 a±CC^ftbTt^^Sf 
40 N'Cl.l), ,N '(ni.n )©j^^-r-^<!: Ur k Ctl 

^sa^Lxx ,L an t^mm f (X ,Y ,Z-)t<D&* 

[0051] i eccttttsnrt^-sift 

*flH>T, Cti6jS»©lffl«:*IIH-r*iBIB8 1 a ,8 1 
b ,8 1 c ,8 1 d£gffilT&o fit, ±T£3?&coc> 

r 4 -en-en, wsoa.sob.soc.sodi, 

50 iD^8 la,81b,81c,81 diCDHPiAh a ,A v 



(8) 
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b ,Ah c .AvdSKfflTS. ZLX. 

$n/c^^^CD^f5J^^SC^S<D^gAHa ,AH 
c, iTOlMAVb ,AVd)£fltHU -£<D*§:H£ 

[0 0 5 2 ] AHa=Aha DiX -Aha., n 
AHc=Ahc ia ,-Ahc 1 »„ 
AVb=Avb i( x-Avb lln 
AVd = Avd nax -Avd Bln 

CC-C, Aha B .,ac/Aha B , fl (t 8 0 a £ fijIS 10 
8 1 a t (Om^A h a ©^ffiRtf^/Jv&ir & 0 , Ah 
c.^SO^Ah c i1n |J k ft^8 0 ciit^8 1 c £<Dffl 
PBAhc(D®Affi&^S/J^r^O, Avb„. K SO*A 
vb Bl „li ( ffij&8 0 btmM8 1 bi^PSAh bCO 

gckm&vm'm-c&v. Avd aiJ MAvd Bln [i t 

fti8 0diB!8 1 d£©[fBI?iA vd<DS*ffi&Z>'g 

[0 053]^ ff^#I^^^f^^^{c(i, 

[0 0 54] co<£5it, ^m^mmyjm^j:ti^ m 

[0 05 5] LCZX, ^X*©&ffl^i8^XfMK:fcl> 40 

0 0*Jg4rf£<t<J:l> o 

[0 0 5 6 ] coim^az. MJ£isX7-^<D%m$i2 1 
©A^2a £ tiz x % <Dm&<Dm d » * 

)EIS*D 1 i©i&»f s -^CD 1 -Do)*»aL, CM 

iiff^>^-^^-^36^/ru rWrtfeS^ag AffJ &c 
j&frr«<fc9(c-r«. 50 



*!f?B¥ 1 0-2 1 546 7 
14 

[0 05 7 ]^U k $J£^X^A»>^#^~2 

1 0 0CDCPU3 ffliEffl^-^iLT, C<DM# 
^-5rCD 1 -D i )t«IB»(^*U33K:«Hft-r*. ^0 
~C> fflfaffiIE[p|B&3 2tt, mMM%»3 3K4HA3ti 
/^^^(D^Do^Ibt, ChfcJSCfclilE 
il^£<lfa3-*3 5tti**£ 0 8MS3^«8 
BAtD^^^©^"*^ aK:X^StirC»&7^ 

D a <h CD^frf^ £ (D a - D 0 )3)J«p^ttHtCJR* o /c 

«S^«»A««:#*T»&*#^4 J: 

[0 0 5 9 ] ^LT. C©»7Jg^*«WKofc8W*a 
^«SAWJr«, 1 0 0 (DC P U 3 1 mfc 

is * y-M$\fr 6^flU fc&fr©^^ - * C D , - D „ ) 

*»f-^iit^*y 3 4cc*s*frr&o -ebt, 

CPU3 1B, ^<£>f&, -rf-ty 3 4tttt»3ftTl><5* 
HF?-**^^ ««BM*y3 3CC*jW3n/ctijE 

[0 0 6 0] ccDcfc^cc-r^ciic^^-c, vk{&m7f;m 

»AO^-»«2©^*Jl/2 aCC«^3tiS»ft©Bi 

^ ^ >«©^* iv±tc«^ $ tut 5 x ^©jBJK*mer 

BUT* £> & €> M*> ^> "TiSfS Sk: a»«JffiT SCi^l 
jarc*4c<fcws^*r fettle 

[0 06 2] 

[si ] *§m(DmM<DBmic&zmj£z/x ^^<om^& 

[04] (A)tt. «IE««i»D«jE*±«:3ei»L/ca« 
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1 2f)mmbtcm±ii:femLft.m$.2.X7cmmmu v£ * 1 2 b- 

[0 7 ] *^HJ<DSI*S<D^K:C6S^a"J^ffi?rKi^ 

[18] ^a^tSSCT'^^^tO/^^JiCC^^ 
ti/c-^X hfflili(i=S:^L//cia-C**„ 

[09] *mi<Dmmmii8M&mvm3£yim*ftim 10 
is 1 0 ] m^wmmi^^^^m^^vhKmM 

[011] IB^*^tS32cDIEB0-C*£. 

[E112] «e*o5^i«o»ttaBS5Erffi*«ii!r4fc«& 

2 a -BUMinMnBKD^9 $ Ji, 

s-ewfe^aso-^^^^ecD^^^^j&H^^ 20 

3 a ,3 b ,3 c- IJIstS^C^^^f ©A*A4 
1 2 
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fEKOCCDtttt*? 



2 15 4 6 7 



1 O 






1 A . 






1 O ' 


. . -y n -t* ... -tt* 




1 D ' 


. . -j 1 r 
• • jt -t: 'J 






. . LLi-Hjttsa 




1 O * 






1 y * 






£ U • 






2 1 • 


An tmitr? 




^ ^ • 
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• • KJE^aCDHIlif* - 




2 4- 






2 5- 






3 1 • 


-CPU 




33- 






3 2- 






34- 






3 5- 






3 6- 







8 0 a ,8 0 b ,8 0 c ,8 0 d 
JB©F» h OMNIA* 
81a, 81b, 81c, 8 Id' 




±Z±T 
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7*- * HI ARK 
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[12] 
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m(2k+1,2rn1 
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